Active site of C3a anaphylatoxin: contributions of the lipophilic and orienting residues.
Activation of the serum complement cascade generates C3a anaphylatoxin, a primary mediator of inflammation. The active-site pentapeptide from the COOH terminus of C3a, Leu-Gly-Leu-Ala-Arg (residues 73-77), exhibits the inflammatory activities and specificity of the native 77-residue polypeptide. Functionally important features of this active site were studied by testing the ability of 22 synthetic analogues of this pentapeptide to contract isolated muscle strips from guinea pig ileum and to desensitize this tissue to contraction induced by human C3a or C5a. The C3a receptors on mast cells and basophils probably contain lipophilic groups that interact with the lipophilic side chains of Leu-73 and Leu-75 and charged groups that interact with the carboxylate and guanidinium groups of Arg-77. The lipophilic contribution of Leu-73 is modest and sterically nonspecific while that of Leu-75 is substantial and sterically specific. Gly-74 and Ala-76 appear to position and orient the adjacent residues Leu-73, Leu-75, and Arg-77 for optimal receptor binding. The contribution of Gly-74 is neither conformationally nor sterically specific while that of Ala-76 is both conformationally and sterically specific. The cellular C3a receptors evidently interact most efficiently with peptides ending in -Leu-Ala-Arg-OH.